health risk, as derived from the "Health Risk Appraisal" (HRA), an instrument developed by the CDC (Centers for Disease Control) to measure several health-related behaviors and other parameters. Our study was exploratory in nature; using these instruments, we attempted to demonstrate that health-related behaviors are related to values and other cultural characteristics. In this paper we report our preliminary experience and findings.
Methods

Instrument Development
The main study instrument, the Cultural Values Survey (CVS), was developed to measure cultural values, beliefs, and related characteristics. The first portion of the instrument consisted of questions assessing demographic data including sex, age, and degree of Indian blood. Additional questions were developed to capture data on religion and religiosity, language, and self-perceived traditional Lakota lifestyle.
Major value themes were identified from the theories of Williams (1970 Williams ( , 1979 ) and other social scientists (Rokeach, 1979) Kahl, 1965) . A draft of the instrument was pretested with several members of the Indian community for clarity, language usage, and possible cultural bias.
The final instrument consisted of 130 questions, 95 of which utilized a 5-point Liked scale to code the degree of the respondent's agreement with or adherence to the value, belief, or cultural factor in question. Each item yielded a score of 1 to 5 for individual statistical analyses, and items were also grouped together under their intended operational categories to yield additive subscores for further statistical analysis. A copy of the Cultural Values Survey is available by request from the authors. After completion of data collection, confirmatory factor analysis (Varimax rotation) was conducted to examine the internal validity of individual items and their grouping into operational categories. also assessed by the HRA -e.g., blood pressure (measured with a mercury sphygmomanometer in the right arm of the participant in a seated position), body mass (kg/m2), serum cholesterol as measured by a Reflotron analyzer. From these data the HRA provides a calculated "Health Index" value reflecting the relative health risk of the individual.
A computed appraised age for each respondent is generated from age-and sex-specific mortality data using aggregated epidemiologic algorithms that relate behavioral risk factors to death rates. The Health Index is derived from the difference between the individual's actual age and the appraised age calculated from the HRA, negative Health Index values therefore indicating poor health and greater health risk, and positive values indicating good health and less health risk. The validity, reliability, and statistical basis for the development of this and similar instruments is discussed elsewhere (Amler et al., 1988; Beery, 1986 ; Gazmararian, Foxman, Yen, Morgenstern, & Edington, 1991).
Study Design
The study was conducted over a seven month period, between September 1987 and March 1988, on the Cheyenne River Sioux Reservation in central South Dakota. Permission to conduct the study was granted by the Cheyenne River Sioux Tribal Council. Individuals aged 18 and older were randomly selected from tribal enrollment lists. Participation of these selected individuals was solicited by letter, telephone call, or home visits by an interviewer. If home visits were attempted, additional family members aged 18 and older who were members of the Cheyenne River Tribe also were recruited into the study. Each participant received a ten dollar gratuity to defray costs related to their participation.
Through this process, a total of 889 tribal members were identified as potential participants in the study. Of these subjects, 83 had moved off of the reservation, and 17 were deceased or unable to participate due to mental or physical impairment. Four hundred twenty-nine of the 778 eligible participants who resided on the reservation and were able to participate completed the survey, yielding a participation rate of 55.1%. Two hundred eighty-six eligible participants failed three appointments to complete the survey, or were otherwise unable to be contacted, while 74 refused to participate altogether.
Three tribal members assisted in data collection, and after receiving training in interviewing techniques, administered the instruments to all participants. An on-site study coordinator also was available for assistance in administering the questionnaires.
Statistical Analysis
Correlational analysis (Pearson Product Moment) was used to examine the relationship between scores on the questionnaire items of the Cultural Values Survey, which were treated as independent variables, and the dependent variable of Health Index, a numerical score calculated from the HRA instrument. Regression analysis was used to examine the ability of the independent variables to explain Health Index scores.
Stepwise regression procedures were used to select the most important independent variables. Each of these analyses were conducted separately for men and women, because the men and women were found to be significantly different on both the independent and dependent measures. P values less than or equal to 0.05 were considered significant. T-tests were used to compare differences in mean values, and chi square tests were used to compare cell values of dichotomous variables.
Results
No serious problems were encountered in the administration of the instruments to participants. The reliability coefficient (Cronbach Alpha) for the Cultural Values Survey was .90. Confirmatory factor analysis (Varimax rotation) of the responses in the CVS showed that individual items of the CVS did not 'load" in accordance with their intended operational groupings. Therefore, in subsequent statistical analyses the individual questionnaire items -rather than subtotal scores of the operational question groups originally created to measure a particular unique value (e.g., "Wealth," 'Altruism," "Industriousness," etc.) -were used as the independent variables.
Males and females were found to differ significantly in terms of several physiologic and behavioral parameters measured by the Health Risk Appraisal instrument (Table 1) .
Because of these differences, Health Index values calculated by the HRA differed significantly between men and women. Men had an average index value of +0.80, while women had an average index value of +1.81, significantly higher than both the theoretical mean of zero (0) and the mean value for men (p < .05), indicating that the women in our study population were healthier than the men. This finding is corroborated by mortality data collected in the Aberdeen Area of the Indian Health Service (Figure 1) . Table 1 illustrates that the principal reasons for the lower health index scores in men included a higher prevalence of hypertension, hypercholesterolemia, violence, and alcohol use. Perhaps offsetting these factors were a higher prevalence of diabetes mellitus and a lesser amount of weekly physical activity in females. There was no significant difference in the mean ages of the males and females.
For the combined population of males and females, no groupings of variables or individual variables were found to be significantly correlated with Health Index. When the population was broken down by sex, however, several cultural values and factors were found to be significantly correlated with Health Index, and these factors differed for males and females (Table 2) . By Stepwise multiple linear regression analysis was performed to identify the grouping of factors accounting for the greatest amount of variance in Health Index values (Table 3) . Again, differences were found between females and males. Overall, the R 2s of 0.17 for males and 0.17 for females were statistically significant, although low in predictive ability. Similar results as in the simple regression analysis were obtained, but for females, in addition to factors mentioned above, devaluation of wealth and occupation were predictive of healthy behaviors. Similarly for males, additional items found to be predictive of healthy behaviors included attitudes of acceptance of the system, and of friendliness towards non-Indians. The groups of these identified items accounted for over 17% of the variance of Health Index values for both male and female populations (p < .05).
Discussion
Through this study, an instrument to measure cultural values and related characteristics in an American Indian reservation population was developed and administered conjunctive with the Health Risk Appraisal (HRA) so that determinants of healthy behavior could be assessed. This is the first study in which the HRA-derived Health Index was examined in terms of cultural factors. There are many intriguing findings, although several factors limit the validity of our data. The relatively low participation rate in this study was an expected problem; a majority of the tribal members does not have telephones, and many participants live as far as 50 miles away from the tribal headquarters and could not easily follow up with interviews. Thus, there was a low overt refusal rate considering these factors, although the representativeness of our population can nonetheless be questioned.
Pilot testing of the Cultural Values Survey identified several problems with the instrument. Factor analysis demonstrated significant
shortcomings in the internal validity of the instrument's operational "value" constructs. This suggests an inescapable element of arbitrariness in the labels we use to define cultural values and beliefs; this may reflect the fact that these labels are products of Euro-American society, and consequently, may have different meanings in Lakota culture (W. Powers, personal communication, April 2, 1993). The lack of internal construct validity also reflects a difficulty in assessing values through written questionnaires in general; even the most carefully designed questions are subject to divergent interpretations, by participants as well as interviewers, in a cross-cultural study such as ours.
In future revisions of the instrument, those items determined by factor analysis to be statistically "nonloading" will certainly require revision or deletion. Test-retest reliability as well as the validity of the CVS and the HRA also require formal testing in this particular study population. This represents the greatest limitation in the interpretation of our data. Future work is essential to revise the CVS and to conduct rigorous trials of validity and reliability for both the CVS and Health Index as measured by the HRA.
Despite the concerns above, however, several important findings that support the value of our instruments emerged from this work. Our study added to existing data that Lakota men are significantly less healthy than Lakota women in this reservation community. They suffer more from hypertension and hyperlipidemia -which may result from less healthy dietary behaviors -as well as more frequent alcohol abuse and violence. Moreover, this study demonstrated that differences in cultural values correspond with the differences in health status and health-risk behavior between men and women. This supports the hypothesis that values are intimately -perhaps causally -linked with health-related behavior and health status.
The particular value and belief trends emerging from our data prove consistent with what is known about Lakota and Anglo cultural values from an anthropologic perspective, further lending a strong measure of face validity to our data. Regarding data for females (Table 4) , the constellation of altruism, devaluation of wealth and occupation, cultural isolationism, and personal control, describes value ideals that many observers consider integral to Lakota culture, and to the traditional Lakota female gender role in particular (Powers, 1986) . The coincidental identification of these values along with certain markers of greater degree of Indian culture and heritage (degree of Indian blood; Lakota language fluency and lifestyle; traditional practices) supports the significance of the findings.
The same considerations apply to the value profile of the healthy male (Table 4) . However, in contrast to women, the healthier Lakota men were found to fit a value profile more closely resembling the Anglo male role, which is typically felt to embody values of industriousness and selfdetermination (Williams, 1970 (Williams, , 1979 . Healthier men, who scored higher This points to an interesting contrast between women and men. The healthiest women appear to be those who are the most traditional, or least acculturated to Anglo society, whereas the healthiest men appear to be those who are the least traditional and the most acculturated to Anglo society. Exactly why the degree of acculturation appears to be related in opposite ways to health for women and men -if this is a valid conclusion -is not clear. The notion of "stress" as a condition of unmet needs encompassing many dimensions -physical, psychological, social, and cultural -is an integrating concept that may be useful in the interpretation of our study findings (Janes, 1986 ). If we assume that the condition of "stress" is inversely related to health, then our findings can be interpreted to demonstrate that acculturation produces less stress for Lakota men than for Lakota women, or that there is more pressure towards Anglo acculturation for Lakota men than for Lakota women. This interpretation is supported by the observations of Powers (1986) , who postulated several reasons why, in the process of acculturation in Anglo society, Lakota gender roles have allowed Lakota women to retain perhaps more elements of traditional Lakota culture than Lakota men.
A more extensive analysis of our data in these theoretical contexts is beyond the scope of this study. Significant to the validity of our findings, however, is the fact that other studies have demonstrated relationships between acculturation and various aspects of health and healthrisk behavior, and that the concept of stress has been similarly used to provide plausible interpretations of these relationships. The relationship between acculturation and hypertension has been explored in different ethnic populations by Janes (1986) and Dressler et al.(1987) . May (1982) found a lower incidence of alcohol abuse in Indian tribes that were tightly integrated and that experienced relatively low levels of acculturational stress. Stress was a unifying concept for Dressler's (1985) study of the relationship between psychosomatic symptoms and modernization. Of course, many other possible explanations of the data exist; the "healthy" values identified in this study may in fact have little to do with acculturation or Lakota traditionality. Accepting or rejecting such alternative hypotheses is highly problematic, as there is no single best measure of Lakota traditionality. Indeed it is debatable whether any cultureLakota or any other -can be defined in a sufficiently comprehensive and culturally unbiased way through empirical studies like ours. Since this study was not designed to examine the relationship between values and acculturation per se, different higher-order interpretations of the data are equally plausible. Moreover, our study by no means examined the entire spectrum of cultural values in Lakota society, nor were many other important social factors (e.g., education, economic status) assessed. Many other unmeasured "intervening and mediating variables" (Rabkin & Struening, 1976) undoubtedly exist. There also is nothing to suggest an a priori healthiness of any value or other cultural factor. For these reasons, while certain cultural factors and values may be correlated with healthy behaviors in our study population, one cannot conclude that these factors comprise the only cultural avenue towards health. Other combinations of factors may be equally adaptive in different circumstances or populations. Thus one cannot readily generalize our specific findings to other ethnic populations, in which unique historical circumstances may render different cultural factors important to the achievement of health.
These considerations call for caution against overinterpreting the data; however, they do not diminish the significance of our study's principal finding -that certain values and cultural factors are indeed related to health-risk behavior. More work is needed to better understand the nature of this relationship, but our preliminary findings have important implications for preventive medicine and public health policy. The findings suggest that perhaps those values and cultural characteristics identified as healthy by our study should be promoted in this population, provided that the social and ethical contexts of these characteristics are better understood and respected. Our findings also provide data to potentially identify individuals at high risk for unhealthy behaviors and morbidity. As a risk-stratifying tool, the Cultural Values Survey could allow such individuals to be targeted for health intervention programs. Conroy (1979) asserted that the `current health crisis can be formulated to represent, at its very core, a crisis in values." The aim of our study was to explore the relationship between health-risk behavior and cultural values. Instruments like the CVS can generate quantitative data that lend themselves to epidemiologic analysis. It is clear, however, that validating and making sense of these data requires thoughtful qualitative analysis, and a careful consideration of the theoretical difficulties in understanding human culture. Further research is needed to pursue this subject.
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